incorporation of oxygen into the end-products, whereas in other reactions of the oxygenase-type, the net
hydrotris(3,5-dimethylpyrazolyl)borate) reacts with oxygen (air), under mild conditions, to afford a bicyclic ether-semiaminal species. The new structure derives formally from two oxidative events. One is dehydrogenative in nature (loss of 2 H) and the other consists in the insertion of an oxygen atom into a non-activated benzylic C-C bond. The reaction has been extended to a related iridacycle that contains a pyrazol co-ligand instead of the pyridylidene. . Nowadays, there is increasing interest in the use of O 2 as a terminal oxidant in many important organic reactions which usually need the aid of a transition metal catalayst.
1 Employing common Biochemistry terminology, 1b there are oxidase-like transformations that occur with dehydrogenation and no incorporation of oxygen into the end-products, whereas in other reactions of the oxygenase-type, the net 2 result is the incorporation of one or more oxygen atoms. While it is clear that compound 4 results from a dehydrogenation process closely related to that shown in Scheme 1, formation of 5 constitutes a much more interesting reaction outcome. Indeed, complex 5 may be viewed as a bimetalacycle that contains an ether-semiaminal functionality of type RCH(OR')(NR'' 2 ), formally related to 4 by insertion of an oxygen atom into its benzylic C Ar -CH bond.
Hence, in its formation oxygen is performing a dual role, with both enzymatic oxidase-and oxygenasetype reactivity. Interestingly, the copper-containing enzyme PPO (polyphenol oxygenase) catalyzes monophenols oxidation to o-quinones in a two step process, the first of the oxygenase kind and the second of oxidase nature. 6 Complex 5 was not formed from 4 and O 2 under the reaction conditions, but we have found that the formation of the former was disfavored as the reaction temperature increased, the 4:5 ratio being ca. Finally, we have demonstrated that the unusual oxidation under consideration is not restricted to pyridilydene derivatives. Thus, the metallacyclic complex 6, prepared in situ from complex 2 and pyrazol, was also found to react, although at a slower rate, with oxygen (air) at 25 °C with formation of complex 7 (Scheme 4). However, in this case the reaction was much more complex, with the formation of several unidentified byproducts, but with no compound analogous to 4 being generated, as is deduced 6 by the absence of any resonance in the 13 C NMR spectra in the fingerprint ranges expected for this hypothetical product (see above). Compound 7 is unambiguously characterized by 13 C NMR spectroscopy where the O-CH functionality resonates at 89.9 ppm with a 1 J CH coupling constant of 160
Hz, which compares well with the corresponding values found for 5 (102.0 ppm and 160 Hz, respectively).
Scheme 4. Reaction of the Pyrazol Derivative 6 with Oxygen
In closing, it has to be noted that, as in the case of many O 2 -mediated reactions with organic or organometallic substrates, it is not possible to advance mechanistic proposals for the oxidations described herein. The complexity of these type of reactions is highlighted by the fact that when the reaction of Scheme 3 is carried out with crude 3, i.e. without being purified by column chromatography, only complex 4 is obtained under normal reaction conditions. 
